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Perceived Outcomes of Web-Based Modules Designed
to Enhance Athletic Trainers’ Knowledge of EvidenceBased Practice
Cailee E. Welch, PhD, ATC*; Bonnie L. Van Lunen, PhD, ATC†; Dorice A.
Hankemeier, PhD, ATC‡; Aimee L. Wyant, MSEd, ATC§; Jessica M. Mutchler,
MSEd, ATC§; William A. Pitney, EdD, ATC, FNATA||; Danica G. Hays, PhD,
LPC, NCC¶
*Department of Interdisciplinary Health Sciences, A.T. Still University, Mesa, AZ; †School of Physical Therapy and
Athletic Training, and Departments of §Human Movement Sciences and ¶Counseling and Human Services, Old
Dominion University, Norfolk, VA; ‡School of Physical Education, Sport, & Exercise Science, Ball State University,
Muncie, IN; ||Department of Kinesiology and Physical Education, Northern Illinois University, DeKalb
Context: The release of evidence-based practice (EBP)
Web-based learning modules to the membership of the National
Athletic Trainers’ Association has provided athletic trainers
(ATs) the opportunity to enhance their knowledge of the various
EBP concepts. Whereas increasing the knowledge of EBP
among ATs is important, assessing whether this newfound
knowledge is being translated into clinical practice and didactic
education is crucial.
Objective: To explore the effectiveness of an educational
intervention regarding EBP on the didactic instruction patterns of
athletic training educators and the clinical practice behaviors of
clinicians.
Design: Qualitative study.
Setting: Individual telephone interviews.
Patients or Other Participants: A total of 25 ATs (12
educators, 13 clinicians; experience as an AT ¼ 16.00 6 9.41
years) were interviewed.
Data Collection and Analysis: We conducted 1 individual
telephone interview with each participant. After transcription, the
data were analyzed and coded into common themes and
categories. Triangulation of the data occurred via the use of

multiple researchers and member checking to confirm the
accuracy of the data.
Results: Participants perceived the EBP Web-based modules to produce numerous outcomes regarding education and
clinical practice. These outcomes included perceived knowledge
gain among participants, an increase in the importance and
scope of EBP, a positive effect on educators’ didactic instruction
patterns and on instilling value and practice of EBP among
students, and an enhanced ability among clinicians to implement EBP within clinical practice. However, some clinicians
reported the Web-based modules had no current effect on
clinical practice.
Conclusions: Although the EBP Web-based modules were
successful at enhancing knowledge among ATs, translation of
knowledge into the classroom and clinical practice remains
limited. Researchers should aim to identify effective strategies to
help ATs implement EBP concepts into didactic education and
clinical practice.
Key Words: knowledge translation, evidence-based medicine, qualitative research

Key Points






Participants perceived that the Web-based modules enhanced their knowledge and the importance of evidencebased practice (EBP).
Educators indicated a positive effect on didactic instruction patterns and on instilling the value and practice of EBP
among students.
Some clinicians perceived an enhanced ability to implement EBP within clinical practice, but other clinicians reported
the Web-based modules did not affect their clinical practices.
A cultural shift from the current model of athletic training practice to EBP will require dedication from every facet of
the profession.
Researchers should continue to identify successful strategies to aid athletic trainers in effectively implementing EBP
into education and clinical practice.

O

ver the past 5 years, research has expanded
regarding evidence-based practice (EBP) within
athletic training. In the current literature, researchers have indicated that although athletic trainers (ATs)
believe EBP is important for the profession,1–5 their
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knowledge of the concepts involved in the process is
limited.2–7 Numerous barriers preventing ATs from implementing EBP into education and clinical practice also have
been identiﬁed.3,6–8 Time,3,6–8 access to resources,6–8 and
knowledge3,6,8 have been the most common barriers

reported. To diminish the knowledge barrier, a series of
Web-based educational modules focusing on the foundational concepts of EBP was developed and made available
to all National Athletic Trainers’ Association (NATA)
members. Welch et al9 conducted a randomized controlled
trial to assess the effectiveness of these Web-based modules
for enhancing knowledge among a random sample of 164
athletic training clinicians, educators, clinical preceptors,
graduate students, and professional athletic training students. The modules were found to increase knowledge of
the concepts involved in EBP among ATs.9
Whereas assessing attitudes and beliefs regarding EBP
within the profession and knowledge gains after an
educational intervention is important, determining whether
ATs use this newfound knowledge to validate their didactic
curricula or clinical practice also is critical. More
speciﬁcally, identifying which strategies effectively induce
ATs to implement EBP within daily practice is important.
This involves identifying which variables inﬂuence knowledge translation and which steps ATs can take to overcome
the perceived barriers preventing them from making
essential changes.10 Although it is unclear whether EBP
educational interventions effectively inﬂuence athletic
training clinical practice, literature supports the use of
educational interventions on various topics to increase
knowledge and promote clinical practice changes among
other health care professionals.11–14
However, whereas these interventions typically were
shown to increase knowledge, the authors have reported
mixed results in actually altering clinical practice. Cameron
and Naylor11 used active dissemination of a clinical
prediction rule, the Ottawa Ankle Rules, to reduce the
number of unnecessary radiographs that physicians were
ordering. Physicians reported they were conﬁdent that
evidence supported the Ottawa Ankle Rules and they
believed they had received enough training for implementation. However, their results indicated that the number of
patients referred for ankle radiographs did not decline.11
Kennedy et al13 administered an educational intervention to
family medicine residents and then qualitatively observed
clinical practice behavior after the intervention. Although
the intervention increased knowledge, levels of certainty
and a sense of urgency among participants to make clinical
decisions affected whether they incorporated the knowledge gained from the educational intervention.13
Educational interventions are a necessary component to
increase knowledge within an area, but researchers must
determine whether the increase in knowledge of EBP
concepts after the implementation of the Web-based
modules actually has translated to the incorporation of
EBP into athletic training education and clinical practice.
Whereas quantitative measures provide useful information
when assessing changes in knowledge after the Web-based
modules,9 a qualitative inquiry provides a more in-depth
understanding of the experiences and perspectives ATs
have and may give a richer picture of any practice changes
after the educational intervention. Therefore, the purpose of
our study was to explore the effectiveness of these EBP
educational modules on didactic instruction patterns of
educators and clinical practice of clinicians. Speciﬁcally,
we aimed to assess the perceptions among educators and
clinicians of whether the implementation of the EBP Web-

based modules initiated immediate changes within the
classroom or clinical practice setting.
METHODS
Design

The emergent study design of this investigation was
modeled after the consensual qualitative research (CQR)
approach. Derived from the integration of grounded
theory,15 phenomenology,16 and comprehensive process
analysis,17 CQR provides an in-depth descriptive analysis
and theoretical framework of participants’ experiences and
the circumstances that promote these experiences. 18
Furthermore, CQR focuses on the use of multiple
researchers, the process of reaching a consensus, and a
methodologic approach to constantly and repetitively
analyze multiple cases to reach a comprehensive representation of the results.18 We selected the CQR approach for
this qualitative inquiry to explore the experiences and
theories ATs had about an educational intervention (ie, 10
EBP Web-based learning modules) that was implemented
to enhance EBP within clinical practice and didactic
education. The study was designed to be an inductive
interpretation of what these individuals believed to be
important concepts, principles, or ideas of EBP as they
related to didactic education and clinical practice, as well as
how these beliefs and practices were inﬂuenced by the
educational intervention.
Given the consensual process of CQR, multiple researchers are essential to the construction of a solid research team.
As complex issues arise within qualitative data, multiple
perspectives, opinions, and levels of awareness are needed
to increase the approximation of truth and simultaneously
diminish researcher bias.18 The research team for this study
consisted of 5 ATs: 3 researchers (C.E.W., A.L.W.,
J.M.M.) composed the research team, 1 held a dual role
as a research team member and the internal auditor
(D.A.H.), and 1 acted as the external auditor (not an
author). Auditors often participate within CQR to verify the
interpretations made by the research team and to provide
continual appraisal during each stage of data analysis.18
They must ensure the data were closely and appropriately
analyzed and multiple perspectives were considered and
discussed before consensus was reached.18 For this study,
the internal auditor provided detailed feedback throughout
all stages of data analysis, whereas the external auditor
offered additional feedback after cross-analysis. The roles
and experience of each research team member for this
investigation are displayed in Table 1.
Participants

Athletic trainers who were participants in the experimental group of a previous research investigation9
involving the implementation of 10 EBP Web-based
learning modules (N ¼ 164) were considered to be potential
participants for this study. To recruit participants, we used
stratiﬁed purposeful sampling and criterion-based sampling
methods. Stratiﬁed purposeful sampling often is considered
a sample within samples and allows the researchers to
capture major variations that may occur across a population.19 To provide ample representativeness of the athletic
training population, an equal number of clinicians and
Journal of Athletic Training
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Experienced qualitative
researcher with experience in
various approaches and
moderately familiar with the
consensual qualitative research
approach
Research experience on the topic
of evidence-based practice
Moderately familiar with
the concepts of
evidence-based practice
Moderately familiar with
the concepts of
evidence-based practice
Evidence-based practice
experience

Research experience on
the topic of evidencebased practice

Experienced qualitative
researcher with previous
experience in
consensual qualitative
research
Novice qualitative
researcher new to the
consensual qualitative
research approach
Qualitative experience

Study role

Primary researcher and
research team member
Experienced qualitative
researcher with a
background in
consensual qualitative
research

Research team member

Research team member

Research team member and
internal auditor
Experienced qualitative
researcher with experience in
various approaches and
moderately familiar with the
consensual qualitative research
approach
Research experience on the topic
of evidence-based practice

External auditor

5
4
1

2

3

Researcher
Table 1. Roles and Experiences of the Research Team
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educators were invited to participate in this study.
Criterion-based sampling allowed the researchers to select
individuals based on a predetermined set of criteria, thereby
providing meaningful results that can be more applicable to
the population.18,20 To be considered a viable candidate in
this study, each AT had to have been a participant within
the experimental group of a previous study9 and had to have
accessed all 10 Web-based learning modules, as determined
via the Web-based module usage data sheet provided by the
NATA ofﬁce.
Given the exploratory nature of CQR, Hill et al18
suggested obtaining approximately 10 to 15 participants
to attempt to achieve saturation. The interview protocol for
this study consisted of 2 branches (ie, clinician branch,
educator branch), so the research team aimed to include a
total of 20 to 30 participants. Of the 164 ATs who accessed
the Web-based modules in the previous investigation, 75
did not meet the predetermined criteria for this inquiry,
reducing the potential sample group to 89 individuals.
Twenty-ﬁve ATs (14 women, 11 men) responded to the
request to participate in this investigation and completed
the qualitative interview before the research team determined that saturation of both branches had been reached.
Twelve participants were athletic training educators, and
the other 13 individuals were athletic training clinicians. On
average, the participants had 16.00 6 9.41 years of athletic
training experience. All ATs were given last-name
pseudonyms to maintain participant anonymity (Table 2).
All participants provided consent via e-mail before data
collection and orally at the beginning of each individual
interview, and the study was approved by the Old
Dominion University Human Subjects Committee for
Exempt Research.
Instrumentation

One of the essential components of CQR is using openended questions (ie, interviews, questionnaires) and a
semistructured approach.18 Given the lack of a preexisting
interview protocol that speciﬁcally addressed the research
aims of this investigation, the research team developed a
unique semistructured interview protocol consisting of 12
open-ended questions along with potential probe questions
to be used when necessary. The primary researcher
(C.E.W.) constructed the initial interview questions using
the research aims of the study and available previous
literature1,3,6–9,11–13,18 as guidelines for question development. To capture appropriate responses from both educators
and clinicians, 2 interview branches were developed. The
educator branch tailored the 12 questions to didactic
education, and the clinician branch tailored the questions
to clinical practice. Two members of the research team
(C.E.W., D.A.H.) reviewed the initial interview protocols,
and changes (eg, grammar, structure, question order) were
made accordingly. Questions from the interview protocol
are presented in Table 3. After review, 2 pilot interviews
were conducted with ATs who had accessed the EBP Webbased modules but did not meet the predetermined
inclusion criteria for this investigation. Each pilot interview
helped us revise the wording of questions to ensure clarity
and provided the research team with insight on the type of
data that likely would be obtained during data collection.

Table 3. Interview Protocol Questions With Probes

Table 2. Participant Demographics
Participant
Pseudonym
Dr Birch
Boyce
Carpenter
Dr Cavins
Decker
DiLorenzo
Dr Dominique
Eckert
Farrar
Dr Fosgate
Dr Gangler
Dr Harvey
Homier
Lavoy
MacIntosh
Dr McDaniel
Meier
Moran
Parker
Pessefall
Rose
Schaffer
Schlade
Varner
Wilson

Sex
Male
Female
Male
Female
Male
Female
Female
Female
Male
Female
Female
Female
Male
Female
Male
Male
Male
Female
Male
Female
Male
Female
Female
Female
Male

Experience
Primary
as Athletic
Athletic
Trainer, y Training Role
5.5
22
29
18
10
17
6
4.5
37
17
14
30
9.5
14
5
33
15
6
15
6
25
16
18
10.5
17

Educator
Clinician
Educator
Educator
Clinician
Educator
Educator
Clinician
Clinician
Educator
Educator
Educator
Clinician
Educator
Educator
Educator
Educator
Clinician
Clinician
Clinician
Clinician
Clinician
Clinician
Clinician
Clinician

Clinical
Practice Setting
Not applicable
Clinic
Not applicable
Not applicable
College or university
Not applicable
Not applicable
College or university
High school
Not applicable
Not applicable
Not applicable
College or university
Not applicable
Not applicable
Not applicable
Not applicable
College or university
College or university
College or university
High school
High school
College or university
High school
High school

Procedures

The primary researcher contacted the potential participants via e-mail after individuals who met the predetermined criteria were identiﬁed and the sample was stratiﬁed.
The e-mail included the purpose of the investigation,
contact information, and a request for his or her voluntary
participation. Given the anticipated locations of the ATs
participating in this research, the primary mode of data
collection was via telephone. After a candidate agreed to
participate, an individual 30- to 40-minute interview was
scheduled via telephone, and the participant completed a
brief demographic questionnaire via e-mail. Based on the
semistructured interview protocol designed for this study,
the primary researcher placed ATs into 1 of the 2 interview
protocol branches. Data collection for this investigation
began 6 months after the participants accessed the Webbased modules in the previous study (November 2011) and
continued until data saturation was met in each interview
branch (December 2011).
After an individual interview was completed, a transcriptionist transcribed the audio ﬁle. Proper names, places, and
any other identifying information were masked within each
transcript to protect the anonymity of participants.18 We
sent participants the transcripts of their interviews to
enhance trustworthiness. Member checks allowed participants to provide any additions or clariﬁcations to the
transcript.21 However, we clearly instructed participants
that the information already presented within the transcripts
could not be deleted or altered in any way. Of the 25
participants in this study, 2 individuals provided further
insight into their individual transcript responses, and the
additional information was included during the coding
phase of data analysis.

1. Tell me about your background as an athletic trainer/athletic
training educator.
2. Please discuss what EBP means to you.
a. What role do you feel research plays in EBP process?
b. What role do you feel the clinician plays in the EBP process?
c. What role do you feel the patient plays in the EBP process?
d. What perceptions do you have of the EBP process?
3. Why did you become interested in going through the online
modules?
a. What expectations did you have for the online modules?
b. Did you have any previous EBP training prior to completing the
online modules?
4. What were your perceptions of the online modules after
completing them?
5. In what ways, if any, do you feel the online modules can be
improved?
6. Did the online modules change your perceptions of EBP in any
way?
7. Please discuss any barriers you encountered while completing the
online modules.
8. Do you feel these online modules had a positive or negative
impact, if any, on your daily teaching style in the classroom/clinical
practice? Please explain.
9. What concepts, if any, did you take from the online modules and
begin to implement within your didactic curriculum/clinical
practice?
a. Are there concepts you feel like you need more information on
before you can implement?
b. Are there any barriers preventing you from implementing these
concepts?
10. What strategies do you feel will be useful to educate educators/
clinicians on implementing EBP within didactic curricula/clinical
practice?
11. Is there anything else you would like to add about EBP, athletic
trainer education or clinical practice, or your own personal
experience?
12. Are there any questions or topics I have not asked about that you
would like to discuss?

Abbreviation: EBP, evidence-based practice.

Data Analysis and Management

Data analysis for the CQR approach was an intricate
process involving 4 progressive stages: (1) ascertaining
initial code domains, (2) extracting core ideas from each
domain, (3) cross-analyzing multiple participant interviews
via development of categories and themes, and (4)
identifying the frequency of participant cases per category.
Initial code domains were used to group data around similar
topics.18 After the domains were identiﬁed, the 4 research
team members coded the initial transcripts and placed the
data in a domain as they saw ﬁt. Coding multiple transcripts
at this stage allowed the researchers to gain a clearer sense
of the content that would represent each domain.18 When
the data had been placed in domains, the next stage of data
analysis involved constructing core ideas from each
domain. This process often is called abstracting15 and
essentially involved more concisely summarizing what the
participant said in each domain to develop a codebook.18
Finally, we cross-analyzed multiple participant interviews.
During this phase, the researchers looked for relationships,
similarities, and differences that emerged from the
interviews when they were examined together. CrossJournal of Athletic Training
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analysis enabled the researchers to distinguish categories in
which the core ideas could be placed.18 These categories
emerged from the data provided and were not established
from the literature or preconceived ideas.18,22 Additionally,
categories often were modiﬁed as the researchers became
more familiar with the data. When cross-analysis was
completed, we also needed to characterize the frequency of
occurrence for all categories. More speciﬁcally, frequency
counting enabled the research team to determine how often
each category was applied across the whole sample,
providing a sense of the representativeness of the entire
sample.18 Frequency of the categories was divided into 4
components: (1) general, (2) typical, (3) variant, or (4) rare.
For this investigation, a category was considered general if
it applied to all or all but one case, typical if it applied to
more than half of the cases, variant if it applied to less than
half of the cases, or rare if the data related to only 2 to 3
cases.18
Before the start of data collection for this study, research
team members and auditors were trained on the CQR dataanalysis process. Training suggestions from Hill et al18
were applied to ensure all members had the same
understanding of how the process would occur throughout
the investigation. The primary researcher (C.E.W.) conducted additional training sessions with the novice
qualitative researcher (A.L.W.). Inclusion of the novice
researcher was deemed advantageous to data analysis; she
could provide a fresh perspective and interpretation of the
results because her biases at that point were limited.
Involvement of the research team and auditors varied
throughout the data-analysis process (Figure 1).
To enhance the trustworthiness of the results from this
qualitative study, we implemented several strategies. The
CQR approach inherently guaranteed that triangulation and
peer debrieﬁng occurred. By including multiple researchers
in the data analysis of this investigation, we were able to
continually triangulate the data (ie, multiple-analyst
triangulation) and diminish researcher bias by ensuring
that at least 2 researchers were involved in each phase of
analysis. Additionally, the inclusion of 2 auditors enhanced
the realm of additional perspectives to ensure that multiple
avenues had been considered.18 Another strategy used
within the investigation to ensure trustworthiness was
member checks.19 We used member checking to ensure
coherence between the intended purpose and the methods
of the study. This strategy was used in various forms
throughout the data-collection process. First, the primary
researcher used probing questions during the individual
interviews to conﬁrm participant responses and further
explore concepts. Second, participants could review the
transcripts of their interviews to conﬁrm the accuracy and
representativeness of their responses.

Figure 1. Research team involvement during consensual qualitative research data analysis.

RESULTS

The CQR emergent design revealed 5 themes relating to
the EBP Web-based modules, and the conceptual framework of themes is displayed in Figure 2. For the purposes of
this article, we solely focused on educators’ and clinicians’
perceptions of the outcomes achieved within the 6 months
after the implementation of the Web-based modules.
During the interviews, ATs generally perceived the EBP
Web-based modules to produce various types of outcomes
224
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regarding athletic training education or clinical practice.
Data analyzed from this theme were reduced to 6 pertinent
categories: knowledge gain, importance and scope of EBP,
positive impact on didactic teaching, instill value and
practice of EBP among students, enhance ability to
implement EBP within clinical practice, and no current
impact on clinical practice. The frequency of participant
cases per category is displayed in Table 4.

Figure 2. Conceptual framework of themes and categories. We focused solely on the theme of outcomes after the modules.

Knowledge Gain

Generally, athletic training educators and clinicians
described the Web-based modules as a beneﬁcial educational medium to promote knowledge enhancement of the
various EBP concepts. Dr Fosgate noted,

little bit more concisely and ﬁnd a little bit more material
from it, and I know what is good and what is not good
from reading the articles.
According to Dr Dominique,
That’s really when I was realizing, okay, this isn’t that
intimidating; this really does relate to what we already
do. For example, as I was going through the PICO
[patient, intervention, comparison, outcome] format,
that’s where I was like ‘‘okay, I already do this, I’m
just going to restructure how I approach it based on what
I’m learning here.’’ So, it seemed more manageable, and
it helped me break down the big umbrellas of EBP into
how I could approach it and then also how I could teach
students.

I thought I knew what [EBP] was until after going
through these modules; I learned so much more about
it... I deﬁnitely feel more comfortable talking about that
information. I still think I have a ways to grow with it,
but after doing the modules and taking the posttest I felt
so much better; I was like ‘‘wow, I feel like I’ve actually
learned something.’’
Homier stated,
It deﬁnitely gave a better understanding [of] exactly
what [EBP] is. I have been able to read [the literature] a

Moran commented,

Table 4. Participant Cases By Category
Category
a

Knowledge gain
Importance and scope of evidence-based practicea
Positive impact on didactic teachingb
Instill value and practice of evidence-based practice among studentsb
Enhance ability to implement evidence-based practice within clinical practicec
No current impact on clinical practicec
a
b
c

Frequency

No. of Participant Cases

General
Typical
General
General
Typical
Typical

24
16
11
11
7
10

Indicates clinicians and educators (n ¼ 25).
Indicates educators only (n ¼ 12).
Indicates clinicians only (n ¼ 13).
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I got a much better understanding of the process and why
the evidence-based practice is a tool that we could use. I
didn’t really know anything about it beforehand, so it
gave me a much better understanding of the use of it. I
feel like this is something that I will be able to use.

understand. So, I was able to use quite a bit of it in my
teachings and will continue to do so. I think that’s
important, so it’s really changed how I talk to my
students about how they do what they do and why they
do what they do.
Dr Fosgate explained,

Importance and Scope of EBP

Along with the ability to enhance knowledge, participants
typically expressed that the modules enriched their
perceptions of EBP and highlighted why this approach to
clinical practice is an important shift for the athletic
training profession. According to Dr Cavins, ‘‘It made me
realize I have a long way to go but that this is really
important and that we need to get on it.’’ Rose said,
I think it gave me a little bit different perspective on
being more conscientious about best-practice procedures; a little sort of reminder of the importance of
following best practices. I mean just the concept and
importance of following best-practice procedures and
realizing the importance of that in the progression of our
profession.
Varner noted, ‘‘I deﬁnitely have a better understanding of
why it’s important; I deﬁnitely have a higher opinion of
evidence-based practice after doing these modules.’’ Wilson
said, ‘‘I think that it reinforced the fact that we need that
evidence-based practice in our profession, but I had a ﬁrm
belief already that we needed that.’’
Positive Impact on Didactic Teaching

The 12 educators generally described the Web-based
modules as having a positive effect on their abilities to
implement the teaching of EBP throughout their athletic
training curricula. Dr Birch said,
I think it deﬁnitely had a positive outcome on the way I
approach the classroom because a lot of times it’s easy
for somebody that’s in academia, especially doing
research, to take a lot of these concepts for granted.
But you just can’t assume that people know this stuff,
and it’s easy to kind of just brush over the details with
these, especially because I work with these concepts all
of the time. I paid really good attention to the examples
that the modules provided and the way the material was
presented because it was meant to be presented as an
introduction to evidence-based practice. And, that’s what
I’m giving to my students. I think for a lot of these
concepts you really need to have examples and make the
students apply these concepts to those examples until
they’ve done enough repetitions to understand it.
Carpenter remarked,
The modules really allowed me to go ahead and use
some of the language to explain to students in better
words than I could come up with. In the past, I would
just go up there and talk to students about [EBP
concepts], and my guess is that I was talking to them
probably at a level that some of them just didn’t
226
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The modules gave me a very good basis to have
discussions about it, to implement assignments about it,
and to just ﬁeld questions from students as we talk about
evidence-based practice in athletic training. So, I think it
gave me a good basis of information for all of that. I
guess I’m starting to incorporate it more so, and I think
for me talking to our clinicians and asking what
questions they have or what answers they want and kind
of taking a look at that and coming up with clinical
questions based on that.
Lavoy noted,
It changed my conﬁdence in talking about it and teaching
it. I think they had a positive impact for sure. The
modules gave me more conﬁdence because they gave me
more information and so it became something I was
thinking about all the time because it made more sense in
my head, so it was something I was willing to start
talking about in class and start really using the
information that we were given, and I really started
trying to look now as I am teaching and ask what the
evidence says about this. So, I think having that EBP in
the back of my head now because I feel like I know so
much more about it. It makes me look for that as I am
teaching.

Instill Value and Practice of EBP Among Students

Along with an enhanced ability to instruct students on the
concepts of EBP in the classroom, the educators generally
indicated speciﬁc techniques they have begun to use to
incorporate EBP within their daily teaching practices.
Educators most often discussed how they have begun to
incorporate the patient, intervention, comparison, and
outcome format and literature searching or use with their
students. They also discussed several other implementation
strategies. Dr Dominique observed,
I’m bringing in research articles as much as I can as
we’re talking about the topic to help them understand
how it relates and just making sure that they don’t just
associate research and informed practice in their
statistics class and in their research methods class; it
really does have a role in all parts of athletic training. So,
hopefully they realize that it’s a part of everything that
we do. I would say the most is just getting associated
with the literature and the process of how do you go
about it if you have a question or if you’re making a
decision. You don’t just do what your [clinical
preceptor] does.
Dr Birch said,

I really try to get our students to draw back to the
evidence-based practice model regularly to see where
different pieces of evidence ﬁt when we’re talking about
some kind of clinical problem in class. If we ﬁrst ask
ourselves what we know about the problem, a lot of
times we draw to our clinical experience and what we
think our patients ﬁnd meaningful, and then we go to the
research experience. I think whenever you start with
your theoretical model, which in this case is our
evidence-based practice model, it gets students in the
habit of going to the 3 sources of evidence to begin to
make a decision versus just automatically saying, ‘‘Well,
this is what I’ve done before, or this is what the research
says we have to do.’’
Dr Fosgate remarked,
I actually had my students do a critically appraised topic
paper and also presented that to the [clinical preceptors]
to say, ‘‘This tells you how clinically applicable this is
without having to read that whole article.’’ So, trying to
incorporate some assignments for them to get that
practice of doing this to have a better understanding of
some of this information.
Additionally, educators typically discussed how the Webbased modules inspired them to change assignments within
the classroom to incorporate more EBP concepts. Dr
Dominique explained,
In the past, we have had our seniors do an actual research
project, but now what we’re trying to do is get them to be
more users of the evidence. So, they’re going to be doing
a critically appraised topic where, you know, they have
an advanced clinical question, and then they’re trying to
really thoroughly review the literature. And then be able
to turn around and write that in a paper and then present
it to [clinical preceptors] and other students.
DiLorenzo noted,
This year, I completely changed this assignment that I’ve
been doing in my classroom for years. This experience
was the impetus for me to say, ‘‘You know it’s time to do
something different, it’s time to do something more
applicable, and this is where our students need to get
some practice and some experience.’’ So, instead of
doing an article review they’re now doing this evidencebased assignment where they have to develop a clinical
question using the PICO format and then they have to do
a map of their search.
Lavoy observed,
I have actually changed the way I had them create and
develop their project for that class—more based on
evidence-based practice and you know, doing some
hierarchy as far as diagnostic techniques and comparing
and contrasting rehab[ilitation] programs and what the
evidence says about each one of those. I really tried to
use more of the principles of EBP in that class more for
them to go out and ﬁnd their own evidence, so they’ve

had to develop a clinical question and really use the
concept of evidence-based practice to develop a paper.
Enhance Ability to Implement EBP Within Clinical
Practice

Athletic training clinicians typically described how the
Web-based modules have enhanced the skills that will allow
them to incorporate EBP into their daily clinical practices.
Moran commented,
As far as in my practice, I’ve actually used more
research databases than I used to [to] try and ﬁgure out
different solutions to different injuries that I’ve been
having. I think it’s just something that you have to
practice using, I guess, and get used to how it works in
your everyday work. So, it’s just kind of getting used to
and using it regularly, I guess.
According to Parker,
It just gave me some better strategies to access some
things. I don’t ﬁnd it easy necessarily to go digging
through the literature, but it did give me some places to
go and strategies to use, so I think it’s deﬁnitely had a
positive impact on how I can actually search some
literature. Some of the stuff in the later modules like
processing the evidence and deﬁning evidence, I ﬁnd that
information gave me a broader sense of understanding
some of the literature. It puts it into context of how the
rest of the medical world sees things. I think the things I
took immediately were some of the search engine uses,
what databases to look through, how to process some
searches. How to use PubMed a little better, how to
access some of the databases, how to actually ﬁnd those
databases and use them, that helped immediately, which
I was able to dig into.
Varner said,
It got me more interested in reading more of the research
articles and taking the time to understand the statistics
and not just read the conclusions, but reading the methods
and the results too. I’m just going a little bit more in
depth with it and deciding for myself, ‘‘Okay, how do I
think this will work with my patients in this setting?’’

No Current Impact on Clinical Practice

Although clinicians typically perceived EBP to be an
important concept for the athletic training profession after
the implementation of the Web-based modules, they
generally described that the modules did not have a current
effect on their clinical decision-making process. Boyce
explained,
I wouldn’t really say they had that much of an impact—
nothing new and exciting came up. I’ve got 30 years of
experience under my belt now, so most of the stuff I see
is something I’ve seen before. If something new and
different had come up, it might have been fun because
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then I could have tied it all together, but nothing new and
exciting came up.
Decker remarked,
I think just a lack of actually putting what I learned into
practice; I think it might not have had an effect. I’m just
still not looking at a research article and determining
what the level of evidence is, you know? Maybe I have a
wrong perception of my clinical skills, but I feel like
where I’m at and how I’m getting my information and
how I’m dictating my practice has worked thus far... I
just don’t think I’m motivated enough to do it. I would
need to kind of take a look and say, ‘‘Well, why am I
doing this,’’ but I don’t think I’ve hit that point yet.
Wilson commented,
Probably not a real impact; working in the high school
environment, I am not actually doing research and stuff.
Not really an impact on how I work other than the fact of
the reinforcement, the need that—yeah, I do need to keep
current, and we need to ask questions about why we’re
doing that. But I am not sure if I could directly point [to]
something where it changed my view or my treatment
pattern. I am not sure if I actually took anything in
particular from the subject matter and it went directly
towards the kids. But since I am not doing research and I
am not teaching, I generally don’t have to use terms like
that; that’s kind of outside the scope of my day-to-day
practice. But if I decide to teach or have a sports
medicine class, I feel comfortable that with some of that
stuff, I can add it in and talk about it.
In rare cases, clinicians described the Web-based modules
as providing more academic information than components
that could be implemented directly in their speciﬁc clinical
practices. Therefore, they reported the modules had no
effect on their clinical practice. Rose stated,
It was involved enough that it didn’t really provide a
learning experience for me as much as it was an
exposure. It was way too much for me to swallow
personally; I don’t know that it really had any effect on
my clinical practice.
Schaffer told us,
It hasn’t been something that I use other than when I am
reading the journal or reading other publications, to just
be aware whether this research is something I should
trust or not trust. The impact has been pretty negligible
other than paying attention to the article and the research
that’s coming out. Nothing applicable because I don’t
feel that the modules led to anything clinically; they
were academic as far as how to do a literature search and
that type of thing.
DISCUSSION

This qualitative inquiry established that the implementation of 10 EBP Web-based modules did have some
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perceived positive effects on both educators and clinicians.
Knowledge gain and enforcing the importance and scope of
EBP were 2 principle beneﬁts athletic training educators
and clinicians identiﬁed from the implementation of the
modules. Educators indicated that this educational intervention had an immediate positive effect on how they
approach EBP in the classroom and discussed several
examples of how they have begun to instill the value and
practice of EBP in their students throughout the curriculum.
Clinicians suggested that the Web-based modules enhanced
their abilities to implement EBP within their clinical
practices, yet they had not made speciﬁc changes to how
they approach patient care. To effectively incorporate EBP
within all realms of athletic training (ie, clinical practice,
education, research), it is crucial not only to distinguish
how to increase knowledge of the various concepts
involved but also to focus on identifying the most
successful ways to translate knowledge to clinical practice.
To do so, we must focus on integrating educational
teachings alongside best evidence that practicing clinicians
can use to affect patient care.
Knowledge Gain and Knowledge Translation of EBP

Several researchers14,23–26 have examined the effect of
educational interventions in enhancing the immediate
knowledge of EBP concepts among health care professionals and have reported successful outcomes. In a review
focusing on Web-based educational interventions, Chumley-Jones et al23 determined that Web-based learning
effectively enhanced health care professionals’ knowledge
of a topic and was a comparable method to other
educational interventions. Kerfoot et al25 also reported
increases in urology test scores of medical students after
they accessed a series of Web-based tutorials when
compared with a control group. Speciﬁc to athletic training,
Welch et al9 reported short-term knowledge increases
among their participants, but it is unclear whether those
improvements remained 6 months after the initial implementation of the educational intervention.
Assessment of knowledge retention of the EBP concepts
after an educational intervention may be an important
component to effectively integrate EBP into athletic
training education and clinical practice. However, we must
look beyond knowledge retention and begin to focus on
knowledge translation. Knowledge translation is most
accurately described as ‘‘a dynamic and iterative process
that includes synthesis, dissemination, exchange and
ethically-sound application of knowledge to improve the
health of patients, provide more effective health services
and products and strengthen the health care system.’’27
More directly, knowledge translation focuses on methods
that will ensure the transfer of clinicians’ knowledge to
practice to improve patient care and health care outcomes.
Clinical experience may be the avenue clinicians use most
when answering a clinical question. Although considering
clinical expertise still is important during the clinical
decision-making process, knowledge-translation models
may help to diminish the EBP knowledge-behavior gap,28
allowing clinicians to more effectively incorporate research
evidence alongside clinical experience. Although the
examination of knowledge translation is fairly new to
health care professions, the infusion of EBP across

medicine and health care has ignited the need to determine
the most effective manner of converting knowledge
attained into knowledge used in practice. Several theories
and models have been proposed for knowledge translation
(eg, predisposing, reinforcing and enabling constructs in
educational diagnosis and evaluation–policy, regulatory,
and organizational constructs in educational and environmental development [PRECEDE-PROCEED] model, the
Ottawa Model of Research Use)29–32; however, research on
which model is most successful for EBP in health care is
limited.
One model that commonly is discussed across health care
disciplines is the PRECEDE-PROCEED Model of Health
Program Planning and Evaluation.33 The foundation of this
model outlines 3 essential steps that could help move the
athletic training profession toward an EBP culture. First,
ATs must be predisposed to change by increasing
knowledge of EBP concepts.33,34 Strides have been taken
over the past 5 years to accomplish this goal among various
groups of ATs.2,7,9,35 Second, change must be enabled by
promoting ideal conditions in both the educational and
practice settings. Third, after the EBP paradigm shift occurs
for athletic training, ATs must continue to reinforce it.33,34
The PRECEDE-PROCEED model33 has been incorporated
in other health professions, such as medicine and nursing,
and researchers36–38 have been encouraged that it is
successful at achieving the desired goal of improving
patient care. Thus, as ATs begin to determine the best
mechanisms to promote knowledge translation of EBP
concepts into practice, the profession should consider
adopting a knowledge-translation model, such as PRECEDE-PROCEED, used in other health care professions.
This model may be an effective mechanism to help
clinicians incorporate new knowledge along with previous
clinical experience when making sound clinical decisions,
which in turn may help improve the overall care provided
to patients.
Positive Impact on Athletic Training Educators

Participants in our investigation reported that the EBP
Web-based modules had a positive effect on their
instruction mode and encouraged positive changes in how
they approach EBP in the classroom. This is an important
step forward in removing the lack-of-knowledge barrier
that athletic training educators have expressed in the
literature.3,8 In addition, many participants discussed the
integration of EBP throughout the curriculum and a holistic
approach to implementation of these concepts rather than
just the addition of an independent EBP class. This ﬁnding
supports strategies suggested by athletic training educators3
and clinical preceptors.1 The EBP concepts can be
incorporated throughout didactic curricula in several ways
because there is no set place where a concept must be
discussed and no single strategy to effectively discuss it. As
professional athletic training programs continue to develop
the curricula to align with the ﬁfth edition of the NATA’s
Athletic Training Education Competencies,35 they should
focus on implementation techniques that work best for the
faculty and clinical staff at speciﬁc institutions. However,
given that the EBP concepts are foundational to clinical
practice and may affect how a student chooses to make
effective clinical decisions based on evidence, educators

should aim to introduce the EBP concepts to athletic
training students early and often. Students not only must
learn the foundations of EBP but also must learn how to
routinely incorporate the EBP paradigm into their decisionmaking process in the clinical setting.
As educators make changes to align their didactic
curricula with the new EBP competencies, they must
determine their own views on incorporating the EBP
paradigm. Educators must ensure that the material included
in their courses not only meets the needs of the athletic
training competencies but also provides real-life examples
that will resonate with the students. Classroom instruction
may reach students on an academic level, yet unless it has
relevance to clinical practice, students will be unlikely to
transfer that information into practice.39 For students to
truly embrace EBP and carry it with them throughout their
careers, they must understand, respect, and foster the blend
of research evidence, clinical expertise, and patient
preferences for optimal patient care.40 Therefore, students
must learn early in their academic careers that incorporating evidence into clinical practice requires active inquiry.41
Current techniques and strategies to apply best practices to
patient care also must be questioned continually to
determine whether they are the best mechanisms for any
given patient.
Influence on Athletic Training Clinicians

Clinicians in our investigation indicated the Web-based
modules elicited small changes in their perceived abilities
to implement EBP within practice. They remarked that the
Web-based modules provided them with tools and strategies to more effectively search for literature and have a
more comprehensive understanding of what they read. Our
ﬁndings also indicated that the Web-based modules
enhanced their conﬁdence with the concepts of EBP.
Hankemeier and Van Lunen2 assessed conﬁdence among
ATs in their knowledge of EBP concepts. A weak positive
relationship was found between their knowledge of EBP
and conﬁdence, indicating that individuals with higher
knowledge scores also perceived themselves to be more
conﬁdent in their knowledge of EBP. Therefore, although
our participants composed only a small sample of athletic
training clinicians and educators, we can hypothesize that
the increased conﬁdence of ATs in this investigation may
be due to increased knowledge of EBP concepts after the
implementation of the Web-based modules.
Even though clinicians reported an enhanced ability to
implement EBP concepts within their practices, they also
indicated that they had not changed their daily practices or
clinical decision making. Our results were similar to those
of other authors11,13 investigating outcomes after an
educational intervention. Whereas multiple researchers
have found mixed results in behavioral changes after an
educational intervention, the most common types of
interventions that promote positive changes in clinical
practice and improved patient care are interactive interventions and strategies that are multifaceted (eg, didactic
lecture combined with interactive discussion).42–44 Singlestrategy educational interventions (eg, lecture format only)
designed to translate evidence into practice have been
shown to have a poor effect on sustained practice
changes.45 Similarly, purely didactic interventions have
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not produced behavioral changes in health care professionals.42 These ﬁndings imply that future educational interventions targeted at altering the clinical behaviors of ATs
should focus on mixed modes of delivery and interactive
strategies.
Kent et al28 suggested that multiple approaches should be
initiated and that each approach should be alternative and
proactive. Incorporating reminders, educational outreach
visits, and mechanisms that provide evaluation and
feedback have been identiﬁed as suitable hands-on
approaches that allow individuals to be proactive in the
learning process.28,45 Investigators need to identify strategies to help clinicians understand and implement the
concepts of EBP and overcome barriers that may prevent
them from translating new knowledge into clinical practice.
Additionally, new strategies also should highlight the direct
clinical beneﬁts of incorporating EBP to improve patient
care. Athletic training educational mediums supported with
evidence (eg, practice briefs, clinical bottom lines, NATA
Foundation alerts, conference presentations) need to be
provided continually throughout continuing education
opportunities.
Athletic trainers are expected to be active decision
makers daily, and the EBP process aligns with the active
decision-making process of athletic training. They must
recognize that being informed about evidence is not the
only factor that is vital to actually practicing in an
evidence-based manner, and they must embrace the
various sources of evidence that may contribute to their
bodies of knowledge. Contrary to what clinicians may
perceive, evidence can come in forms other than
laboratory research. Whereas strictly controlled research
is widely regarded as the primary form of evidence, it
must be conducted in a manner that ensures both internal
validity and clinical applicability. In some instances,
research literature that is considered to be lower-level
evidence (eg, case reports, case series) may be warranted
depending on the type of clinical question (eg, prognosis,
diagnosis, intervention) being asked. Furthermore, evidence that may be of use to clinicians also can be
generated via peer and expert dialogue, as well as clinical
outcomes. According to Ciliska et al,46 EBP mentors can
help clinicians guide their own EBP by acting as
facilitators in evidence consumption. Thompson et al47
determined that nurses use human resources as the
primary means of gathering evidence in uncertain
situations. The most common resources they used were
experts (ie, clinical nurse specialists, experienced colleagues) and peer dialogue (ie, primary and secondary
care colleagues). They also consulted other health care
professionals when the situation was outside of their
primary expertise (ie, pharmacists). To facilitate the
incorporation of EBP within athletic training, practicing
clinicians should identify appropriate mentors and contact
other ATs who are experts in EBP implementation.
Athletic trainers should be comfortable using expert and
peer sources of information in situations where they are
uncertain, especially when research evidence in a particular
topic area is unavailable. Expert and peer dialog should not
be limited strictly to ATs but should include an interprofessional collaboration with other health care professionals
who may be experts in EBP implementation.47 Individuals
must be motivated to pursue EBP from a patient-centered
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care perspective. Athletic trainers should be inspired to
integrate research evidence and their patients’ goals and
values with their clinical expertise to optimize individual
patient outcomes.
Changing the Use of Evidence in Daily Practice

To stay in line with other health care professions and
truly become an evidence-based profession, athletic
training needs to embrace cognitive and behavioral changes
from both local and global perspectives.4,48 Athletic trainers
need to develop a mutually beneﬁcial model of enhancing
EBPs within all realms of the profession. Although
ensuring that individual ATs enhance their practices
through the use of multiple evidence sources is important,
change also must occur at an organizational level. The need
for a paradigm shift in athletic training is not a new
concept,48 and researchers1,8 have conﬁrmed that ATs
perceive the incorporation of EBP as a necessary cultural
shift to enhance the profession. As with any transformation,
the shift from clinical decisions based in tradition and
authority to decisions supported by evidence will require an
organizational change.1 The nursing profession has outlined
several EBP models that facilitate organizational change to
foster the incorporation of EBP into practice.39 Of
particular interest is the advancing research and clinical
practice through close collaboration (ARCC) model. This
model is designed to aid professionwide application and
sustainability of EBP to enhance quality health care
outcomes.39 The primary strategy of this model is the
incorporation of EBP mentors who work directly with
clinicians to develop strategies that diminish the barriers
commonly reported for EBP implementation (eg, inadequate time, lack of available resources, knowledge).39 The
ARCC model’s premise is that if the barriers to EBP
diminish, clinicians will be more likely to adopt EBP and
make changes to their daily practices.39 Thus, by providing
EBP mentors to help clinicians reduce implementation
barriers, the ARCC model is promoting an avenue for
organizational change and a paradigm shift toward an EBP
culture.
Athletic training educators must accept a pivotal role in
the translation of evidence into practice. Because they
facilitate the professional development, professional learning, and personal growth of students each day,34 educators
are the fundamental ﬁrst step in helping students become
familiar and comfortable with accessing, appraising,
translating, and when applicable, applying research evidence into clinical practice.28 Therefore, educators must
realize that they are the foundation of knowledge
translation to future generations of ATs and that they serve
as the link between the researchers who produce evidence
and the clinicians who are being instructed to apply the
evidence.49 Results50 from a systematic review have
suggested that nursing educators are the ideal individuals
to facilitate knowledge translation in nursing because they
are familiar with nursing practices and have strong
backgrounds in the ﬁeld. Thus, given that large numbers
of athletic training educators also are involved in clinical
education components, they are well suited to facilitate
knowledge translation. Additionally, clinical preceptors are
well versed in athletic training practices and can draw from

their own experiences as clinicians to help students
progress.
Speciﬁc mechanisms for change at an organizational
level need to include constant revisions of the NATA’s
educational competencies to include new and developing
health care reforms and to eliminate required competency
in skills that are not supported by EBP. By continuing to
teach these unsupported ideas and skills, the perpetual
cycle of practice based on tradition will not be broken. In
addition, a reform of continuing education that requires
more active participation in continuing education units
may enhance the shift to EBP. Organizational change also
can be facilitated with frequently updated position
statements and guidelines. The NATA occasionally
releases position statements that give overviews of the
suggested plans of care for various conditions and
situations that ATs may encounter. However, position
statements generally are compiled only on topics that may
be associated with profound legal concerns. If more
position statements or practice guidelines focusing on
conditions, treatments, and situations that ATs encounter
daily were made available, the way clinicians approach
situations might be more consistently in line with the best
research evidence. Whereas research has been divided on
the effectiveness of dissemination of clinical practice
guidelines, many investigators have concluded that
clinicians prefer information that is easy to apply and
sources of evidence that do not require active search and
appraisal of the literature. Thompson et al47 interviewed
nurses who communicated they preferred sources of
information that were quick to access, easy to understand,
and grounded in clinical usefulness. Similarly, in their
review, Grol and Grimshaw51 found that clinical guidelines offering a more concrete description of a desired
clinical application were associated with better compliance with the recommendations.
A cultural shift from the current model of athletic training
practice to EBP will require dedication from every facet of
the profession. Clinicians, educators, researchers, and
students need to be willing to embrace this change. In
addition, leaders in the profession need to continue to
facilitate this shift at the organizational level. By embracing
the integration of patient values, clinical expertise, and the
best available research evidence to improve patient care
and health care outcomes, the profession of athletic training
can gain recognition as an integral part of the health care
community.
Limitations

We selected our participants from a speciﬁc group of ATs
who took part in a study to assess the effect of Web-based
modules to enhance knowledge of EBP concepts and,
therefore, were from a nonrandomized sample of the
population. Their perceptions and experiences with the
Web-based modules themselves may have inﬂuenced
whether they had successful or unsuccessful outcomes
when implementing EBP within their teaching or clinical
practices. The Web-based modules that were used in the
previous investigation were not designed in a way that
would appeal to all types of learners. If participants in this
investigation did not respond well to Web-based learning,
their responses for this study may have been affected.

Although we assumed all participants spoke truthfully
about their experiences with the Web-based modules, the
self-report nature of the educators’ and clinicians’ implementation of EBP within practice also may be a limitation.
During this investigation, we did not compare the responses
of participants with their quantitative knowledge scores of
the EBP concepts involved in the Web-based modules.
Therefore, their perceptions of knowledge gain and actual
knowledge retention cannot be justiﬁed. Further research is
necessary to determine whether the short-term knowledge
gained immediately after the educational intervention was
retained after a 6-month period.
CONCLUSIONS

As athletic training continues to shift toward becoming
an evidence-based profession, substantial focus needs to be
given to diminishing the gap between evidence and
practice. Strategies to bridge this gap should target
individual ATs and should change at an organizational
level. This investigation sheds light on the outcomes
sustained from an educational intervention to enhance
knowledge of EBP concepts among ATs. Participants
perceived that the Web-based modules enhanced their
knowledge and the importance of EBP, and educators
indicated a positive effect on didactic instruction patterns,
as well as on instilling value and practice of EBP in
students. Additionally, although some clinicians reported
the Web-based modules had no effect on their clinical
practices, others perceived an enhanced ability to implement EBP within clinical practice.
Whereas having a mechanism to increase knowledge of
EBP within athletic training is a step in the right direction,
the ultimate goal is to change clinical practice in a manner
that enhances patient outcomes. Based on a multitude of
research in other health care professions, we suggest that
future strategies should be focused on multiple approaches
and continual follow-up. Investigators should aim to
identify successful strategies to aid ATs in effectively
implementing EBP into education and clinical practice.
Studies in which researchers investigate the perceptions of
clinical preceptors regarding strategies for EBP also would
be beneﬁcial because these individuals most often are
involved in both didactic and clinical portions of the
education of athletic training students. Additionally,
researchers should assess which approaches and educational interventions effectively increase translating knowledge
into practice. Further consideration also should be given to
the adoption of a knowledge translation model to assist the
athletic training profession in the paradigm shift to
fostering an EBP culture.
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